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LETTER OF TRANSMITTAL, 


Sin oer" DEPARTMENT OF AGRICULTURE, 
. OFFICE OF EXPERIMENT STATIONS, 
rae ‘ June 15, 1889. 


Sir: I have the honor to transmit herewith, for publication, Farmers’ 
Bulletin No. 1, of this office, containing a brief statement of the history, 
work, and aims of the agricultural experiment stations. 

Very respectfully, 
W. O. ATWATER, 
Director. 
Hon. J. M. Rusk, 
Secretary of Agriculture. 


This bulletin is intended as the first of a series, the object of which 
is to give information about the experiment stations and their work, 
by collating results bearing upon special topics and putting them into 
brief, clear, practical form for farmers and others to read. A series of 
Experiment Station Bulletins, of which the first has been published, is 
intended to furnish accounts of current operations of the stations, and 
kindred information for station workers and others interested in agri- 
cultural science. Other publications, in the hands of the printer or in 
preparation, will also furnish information of interest. 

The experiment station enterprise rests upon the broadest consid- 
erations of the prosperity, intelligence, and virtue of our people, and 
on these grounds it appeals to every citizen for discriminating criti- 
cism and cordial support. 

9 








THE WHAT AND WHY OF AGRICULTURAL EXPERIMENT STA- 
TIONS. 


WHAT THE STATIONS ARE FOR. 


“Farming is a perpetual trying of experiments with soils, manures, 
and crops; with cattle and cattle food; with milk, butter, and cheese; 
with plows, harrows, and harvesters; with an almost endless list of 
things. The most successful farmers—those who get the most out of 
their land, their cattle, their crops, their fertilizers, their implements, 
and their labor—are those who experiment themselves most industri- 
ously, most skillfully, and most intelligently, and who take the fullest 
advantage of the experiments of others. The best agriculture is that 
which, in old countries, on worn and intractable soils, has learned by 
long-continued and varied experiment to make the gain of farming 
sure.” 

Once the farmer made the rude tools he needed for the primitive 
practice of his art. Now he employs implements and machinery which 
can be made only with large capital and the highest mechanical skill, 
and by men who make this manufacturing a business. So the experi- 
ments which he can make do not meet his needs to-day. Research, the 
finding out of nature’s secrets, the discovery of the laws which underlie 
the right practice of agriculture, is costly. The more useful it is to be 
the greater must be the outlay of money, labor, and scientific skill. 
Here, if anywhere, wise economy calls for the best. 

Within recent times farmers and men of science interested in farm- 
ing have seen the advantage of using the resources of science to 
improve the practice of agriculture, and have established agricultural 
experiment stations. 

The object of these stations is to experiment and to teach, ‘to make 
a regular business of discovery for the use of farming,” “‘to promote 
agriculture by scientific investigation and experiment,” and to diffuse 
as well as increase the knowledge which improves farm practice and 
elevates farm life. 

Established for the benefit of agriculture and hence of the commu- 
nity at large, the most of them connected with educational institutions 
where experience shows their work is most successfully done, these 
stations seek answers to the questions which agricultural practice is 
asking as to the tillage of the soil; the nature and action of manures; 
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the culture of crops; the food and nutrition of domestic animals and 
of man; the production of milk, butter, and cheese; the diseases of 
plants and animals; and, in general, whatever the agriculturist needs 
to know and experimental science can discover. 

But farmers have asked and have received from the stations more 
than the help to improve their crops and their cattleand to make more 
money. They have felt the need of something higher and better for 
themselves, their wives, their children, their homes, and their profes- 
sion. In the isolation and the day-by-day struggle of farm life the 
opportunity for intellectual culture is all too small. Modern science 
reveals operations of nature in their truth and beauty, and lifts us, by 
their contemplation, out of ourselves to higher things. It finds as much 
that is wonderful in the growth of a blade of grass as in the motions 
of the planets, as much of inspiration in the process by which a clod of 
earth gives up its fertility as in the forces that keep the stars in their 
places in the universe. It shows us how the things we have to deal 
with in our homeliest toil connect us, if we but understand the linking, 
to what is most elevating in man’s thought and hope. It helps supply 
that food for the mind without which we starve in drudgery, but by 
the strength of which we rise to a higher plane of life. Itis for the 
acquiring and diffusing of such knowledge, which is explained in books, 
popularized in lectures, and disseminated in the columns of the best 
papers; which interests the home circle, and supplies themes for farin- 
ers’ institutes and conventions; which helps farmers to improve their 
business and increase their incomes while it elevates farming as a pro- 
fession and—what is by no means the least of its benefits—shows the 
boys that it is a profession in which brains can be used with profit; it 
is for this as well as for their help to farm practice that experiment 
stations are established and their workers are laboring with so much 
enthusiasm. 

WHAT THE STATIONS DO. 


The stations make experiments in the laboratory, the greenhouse, the 
garden, the orchard, the field, the stable, and the dairy. It is doubtless 
safe to say that there are few subjects which the farmer has to deal 
with in the tillage of the soil, the saving and use of manures, the cul- 
tivation of his crops, the care of his stock, the management of his dairy, 
and the preservation of his crops or stock from insect pests and from 
diseases, that are not being studied, directly or indirectly, by one or 
more agricultural experiment stations. 

The space here allows only a single illustration of the methods and 
spirit of experiment station work. Suppose the question to be one 
of feeding. What are the effects of different kinds of fodder, as hay, 
corn meal or bran, fed to cows, upon the quantity or quality of the 
milk? Or, what feed shall we use to make better pork at less cost? 
Or, what are the most economical rations for fattening steers or working 
horses? To get answers to these questions the stations make actual 
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tests by feeding the animals and noting the results. These tests differ 
from ordinary farm experiments in that they are more elaborate and 
accurate, in other words, more scientific. 

Successful feeding is not merely a matter of so much hay or corn or 
turnips, but of the nutritive ingredients which they contain and which 
the animal digests and uses to make blood, bone, muscle, fat, or milk, 
or uses as fuel to keep it warm and give it strength for work. The 
chemist of the station, with the apparatus of his laboratory, analyzes 
the material fed; that is to say, he separates the food into its constit- 
uent parts and finds just how much of each nutritive substance the 
animal consumes. Sometimes the excrement, the undigested portion, 
is also weighed and analyzed, so that by comparing this with the food 
he learns how much of the whole food and of each ingredient the animal 
actually digests. In experiments with milch cows the milk is likewise 
weighed and analyzed, and sometimes the cream is churned to see how 
much butter it will make. In some experiments even the air the ani- 
mals inhale and exhale is measured and analyzed with the aid of very 
elaborate apparatus. When the feeding trial is done, the animal is 
sometimes slaughtered and the different portions likewise weighed and 
analyzed. Dy such means the effects of different kinds of fodder and 
methods of feeding and treatment are learned. <A single experiment 
often requires the labor of several men for weeks or months. The 
same experiment has to be repeated again and again with different 
animals under different conditions. So much does it cost to get reliable 
answers to the seemingly simple questions which farmers ask. 

A recent editorial in a leading live-stock journal says: 

By the feeding trials already conducted, especially with young animals, it has been 
demonstrated that different feeds modify the relative proportion of the different 
organs of the body; that the blood can be increased or diminished; the liver made 
larger or smaller; the muscular system increased or decreased in proportion to the 
rest of the body * * ~*~ [even the bones can be made weaker or stronger]. These 
marked differences in results are not produced either by over or under feeding, but 
by the diflerence in the chemical constituents of the ration. Here is a side of live- 
stock management that is practically new to us, and its development must be of the 
highest importance. 

It is an old saying that “the best part of the breed goes in at the 
mouth,” but it has been reserved for the experiment stations to show 
how and why this is so, to give the scientific explanation of the maxim, 
and to put stock-feeding upon a more rational, that is to say, a more 
profitable, basis. And they are studying in like manner, and with like 
results, the other important problems upon which the future progress 
of our agriculture depends. 


ORIGIN AND DEVELOPMENT OF THE STATIONS. 





Nearly forty years ago a company of farmers joined themselves 
together in the little German village of Moeckern, near the city and 
under the influence of the University of Leipsic, called a chemist to 
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their aid, and, with later help from Government, organized the first 

agricultural experiment station. Liebig in Germany, Boussingault in 

France, Lawes and Gilbert in England, and other great pioneers had . 
been blazing the path of progress for years before. <A great deal of 

research bearing upon agriculture had been and is still being carried 

on in the schools and universities, but the action of these Saxon agricul- 

turists in 1851 marks the beginning of the experiment station proper— 

the organization of scientific research with the aid of government ‘as a 

necessary and permanent branch of agricultural business.” 

The seed thus sown has brought forth many fold. In 1856 there 
were five; in 1861, fifteen; in 1866, thirty; and to-day there are more 
than one hundred experiment stations and kindred institutions in the 
different countries of Europe. In each of these, from one to ten or 
more investigators are engaged in the discovery of the laws that under- 
lie the practice of farming, and in finding how they are best applied. 

So rapid and so sure has been the progress of this enterprise in both 
hemispheres, that private persons, educators, societies, and govern- 
ments have learned the usefulness and indeed the necessity of these 
institutions, not for the farmer alone, but for all who are dependent 
upon the products of the soil. The movement is extending to Asia and 
to South America; everywhere, indeed, its importance is coming to be 
felt. 

The first agricultural experiment station in America was established 
at Middletown, Conn., in the chemical laboratory of Wesleyan Uni- 
versity, in 1875. The example was speedily followed elsewhere; in 
1880 four were in operation, and in 1887 there were some seventeen of 
these institutions in fourteen States. In that year Congress made the 
enterprise national by an appropriation of $15,000 per annum to each 
of the States aud Territories which have established agricultural ¢col- 
leges or agricultural departments of colleges. This has led to the 
establishment of new stations or the increased development of stations 
previously established under State authority, so that there are to-day 
forty-six, or, counting branch stations, fifty-seven agricultural experi- 
ment stations in the United States. Every State has at least one 
station, several have two, and one has three. Before provision had 
been made by the last Congress for the admission of the new States 
Dakota had established one within her boundaries and several other 
Territories are preparing to do likewise. 

These forty-six stations now employ over three hundred and seventy 
trained men in the prosecution of experimental inquiry. The appro- 
priation by the United States Government for the fiscal year just closing, 
for them and for the office of experiment stations in this Department, is 
$595,000; for the coming year it is $600,000. The several States 
appropriate about $125,000 in addition, making the sum total of about 
$720,000 given from public funds the present year for the support of 
agricultural experiment stations in the United States. This may seem 
like a large sum to expend annually for agricultural experiments, but 
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it is less than 10 cents for each of the 7,500,000 farm-workers of the 
country, less than 24 cents for each of the 30,000,000 of our population 
directly dependent upon agriculture for their support, and less than 14 
cents for each of the 60,000,000 of our people who consume the products 
of our farms. The farming lands, farm implements, and live stock of 
the country are estimated to be worth $12,000,000,000. The experiment 
stations cost us, therefore, about $6.25 a year for every million dollars 
invested in agriculture. Or, reckoning the annual value of the prod- 
ucts of our farms at $2,200,000,000, we are now spending about 334 
cents for every thousand dollars’ worth of products in an attempt to 
increase the value of those products in future years. 


THE EUROPEAN STATIONS. 


Of the experiment stations and other like institutions for agricultural 
research in Europe, sixty-two are in Germany. These latter employ 
two hundred and seventeen scientific specialists. According to the 
best accessible accounts, twenty-seven German stations exercise control 
of commercial fertilizers, twenty-nine of feeding stuffs, and thirty of 
seeds by examination of wares in the interest of the purchaser; this, 
however, in most cases, being only part of the work done. Some sta- 
tions follow a number of lines of inquiry, others confine themselves to 
one or two. In general, those have been most successful which have 
studied the smallest number of questions in proportion to their 
resources, or, to put it in another way, experience has shown the 
advantage of specializing. Fifteen are devoted mainly to investiga- 
tions in vegetable physiology, including nutrition of plants; seven to 
animal physiology, including feeding experiments; three to dairy indus- 
try; four to sugar-beet and three to fruit and vine culture. Nine have 
buildings for vegetation experiments, four have special structures for 
feeding experiments with animals, and two have experimental gardens, 
While they conduct more or less field experiments (the first station was 
started on a farm), few own experimental farms, and those few make 
but little use of them, for the simple reason that experience has shown 
that, generally speaking, the things which most help farmers, outside 
of what they can study on their own farms, the stations can best find 
out in the laboratory, the greenhouse and the experimental stable. 
They have learned the costly but most valuable lesson that the kind of 
experimenting which seems on the surface the most practical is apt to 
prove the least useful and that it requires abstract and profound 
research to discover the things which the plain, ordinary farmer needs 
to know. 

The European stations have become as firmly established as schools, 
and for the same reason, namely, that their value is demonstrated 
beyond question. A single illustration of their usefulness will suffice 
here. ‘The consummate product of applied farm-science is the Farm- 
ers’ Almanac, which tens of thousands of German farmers carry in 
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their pockets. It contains a calendar, tables of movable feasts, |) 
for daily memoranda, cash accounts, and so on, such as we have 
diaries. Then follow blanks for names of workmen, their wor 
wages, forms for registering cows and their daily or weekly yie'* 
milk, and for other stock; other forms for keeping account wit] 
field on the farm—its size, crop, manure, seed, and produce, and 
Then comes a series of tables and statements, which compress in 
space an amount of information that is almost marvelous. 


bs bas 


way 


‘““One table gives the amount of seed by weight or measure n ede 


per Prussian acre (morgen) or hectare, broadcast or in drills or ! 
for each of ninety-five different kinds of crops. Another gives 

they call in Germany fair yields (they would be large yields here), 
duration of germinating power of the seed, period of growth o! 
plants, and what corresponds in German weights and measw 

weight per bushel or bulk per 100 pounds of the different kinds of 

uce. Further on are tables of mixtures of grass seeds for dif 

soils and purposes, number of plants per acre, valuation of seeds 

SO On. 

“But the most remarkable tables are those of the chemical con 
tion of plants, fertilizers, feeding-stuffs, fodder-rations, and h 
food, and even of the whole bodies of animals. 

“Tf the farmer wishes to find how much plant-food he has ren 
from his field in a hay crop of 5 tons, he turns to a‘ Table for « 
lating the exhaustion and enrichment of the soil, and finds that 
tons of hay would contain about 155 pounds of nitrogen, 132 pour 
potash, 84 pounds of lime, 41 pounds of phosphoric acid, and se 
The composition of nearly two hundred kinds of grasses, grains, st 
root crops, ete., are given in this table. If he now wishes to calcu! 
how much plant food he gives back to his field with a given amou 
manure, he turns to another part of the table, and finds the avers 
composition of one hundred and twenty-six kinds of manures and 
tilizing materials. There are, too, clear figures and explanation 


help him calculate how the analysis of a fertilizer compares with stan 


ard articles of this sort and what it is worth. From other pages 
learns how to calculate how much material ought to be produced 
given kinds of animals from given food, and so on. 

‘Not a bit less valuable are the tables of the composition of feec 


c 


} 
A 


‘ 
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stuffs and fodder-rations. The farmer sees at a glance how miu 


pounds of the valuable food ingredients—protein, carbohydrates, 
fats—there are in hay, straw, corn-stalks, bran, cotton-seed meal, 
two hundred and fifty other materials which German farmers 
to their stock. Close by is a table of feeding standards, which 
how much of each of these ingredients will make a fair daily ratior 
1,000 pounds, live weight, of oxen at rest in the stall, oxen at w 
milch cows, young cattle, and so on. By comparing the composition 
these standards with that of the feeding stuffs in the barn or stor« 
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ian be calculated which will bring the largest amount of work or 
or milk at the least cost. Of course these rules are not to be fol- 
blindly; experience and good judgment combined with the rules 
the book useful to the farmer.” 
information contained in the Almanac does not all come from 
-ricultural experiment stations, but a large amount of it, and 
which is really most useful does come from them and would not 
lable without them. Nor is this all. The disposition and abil- 
se all this are as important as the information itself. This, too, 
tly aided by the scientific and educational work of the stations. 
want the same things in this country. Much of the fruit of 
research and experience can be made available for our own use, 
needs working over to fit it to our needs and we must have inde- 
lent investigation of our own. 


WHAT THE AMERICAN STATIONS ARE DOING. 


ugh the first of the American stations was established less 
fourteen years ago (October 1, 1875), and the majority of them 
been in operation scarcely a year, they have already done a large 
of work scientifically creditable and of the largest practical 
Future publications of this ofiice will describe what the sta- 
re doing and explain the practical results. Only a few general 


ents and illustrations can be given here. 
tations are conducting a large amount of scientific research in 
oratory and the greenhouse, and an equally large amount of 
l experimenting in the field, the orchard, the stable, and the 
Some stations make a specialty of experiments with home-made 
mercial fertilizers; others are endeavoring to show what can 
to restore the fertility to worn-out lands; others deal largely 
culture of fruit in orchards and vineyards; others are engaged 
relating to the composition of fodders and the methods of 
them; others are experimenting on the feeding of animals, and 
ars on diseases of animals and plants and their cure. ITrriga- 
elves a good deal of attention in Colorado, sugar-making in 
a, Wine-making in California. At least one station is doing 
ig In poultry-raising, and another in the keeping of bees. Most 
ations give attention to several lines of work. 
aly the older stations from which we have a right to expect the 
isfactory results. The oldest is the Connecticut State Station. 
tate the farmers are especially interested in manures and fer- 
ind in cattle-feeding and dairying. This station has naturally 
a large share of its attention to commercial fertilizers and 
stuffs. The result has been that inferior materials have been 
‘om the markets of the State, and not only that, but the farmers 
n taught much concerning the relative values of the materials 
’ or produce for feeding their crops and their stock, and how to 
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utilize them most advantageously. Besides this, and a great deal of 
other practical work, the station has done much to benefit other sta- 
tions and the agriculture of the whole country by scientific researches 
relating to the methods of agricultural investigations. 

When the station begun its work in 1875 a number of brands of fer- 
tilizers then being sold in the State were analyzed and their composition 
compared with the selling price. It appeared that, at the rate farmers 
were paying, the nitrogen cost from 104 cents to $1.67, and the soluble 
phosphoric acid from 103 to 254 cents per pound. The report of the 
station for 1888 shows the nitrogen in the fertilizers sold in the State 
in that year to cost from 12 cents to 18 cents, and the soluble phos- 
phoric acid from 8 cents to 84 cents. There were no fraudulent articles 
in the market. Connecticut farmers pay over $200,000 yearly for the 
phosphoric acid of commercial fertilizers. In this item alone the sta- 
tion saves more than its cost. 

Before the establishment of the stations very few farmers in New 
England knew how to judge of the value of a guano or phosphate from 
its composition. Chemical terms were Greek to them. Of the demands 
of plants and the deficiencies of soils they had very little idea. Two 
or three years ago an advertisement of a firm of fertilizer manufacturers 
was circulated in Connecticut and in other States thereabouts. There 
was not a word in it about the remarkable increase of crops which the 
fertilizers would bring; there was not a single recommendation from a 
farmer who had put them to practical test and learned their wonderful 
value; but there were statements of percentages of nitrogen, of phos- 
phorie acid, soluble, reverted, insoluble, and of potash as sulphate and 
chloride, which the fertilizers had been guaranteed by the manufac- 
turers to contain, and alongside these were given the percentages which 
had been found in the articles as the farmers had bought them and the 
stations in their behalf had analyzed them. This is a firm of shrewd 
business men who manufacture and sell fertilizers to make money. 
They had found that farmers had learned something of chemistry and 
were buying their fertilizers on a scientific basis, and that to get the 
most aud the best trade it would pay them to advertise and sell on that 
basis. 

At a meeting of the Connecticut State board of agriculture, in 
December, 1888, one day was devoted to the experiment stations, of 
which there are now two in the State. It has been the policy of the 
stations to institute experiments among farmers on their own farms, 
both for practical and for educational purposes. Some of the experi- 
menters were present, and gave accounts of their work regarding the 
use of fertilizers and what they had learned from it. They talked of 
nitrogen, phosphoric acid, and potash; of agricultural and commercial 

values of fertilizing materials; of the feeding capacities of different 
plants; of the differences in soils; of the adaptation of fertilizers to 
soil and crop; of the relative merits of commercial fertilizers and farm 
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manures as shown by the cost, composition, and effect upon quantity 
and quality of crop produced; of the different methods of applying 
manures, and of other kindred topics. Their statements were scien- 
tifically accurate, and the practical value was so plain as to be appre- 
ciated by every one who heard them. One of the station directors, a 
college professor, remarked that he sat through the whole discussion 
ready to rise and make explanations if they were called for, but found 
no oceasion to do so, and felt as though his occupation was gone. 

The men who thus united science with practice, who showed their 
fellow-farmers how much of pecuniary profit as well as mental satis- 
faction there was in all this work, earn their living on their own farms 
by the labor of their own hands. They had enjoyed no better educa- 
tion than their neighbors, out Shey had taken advantage of the help of 
the experiment station. Such men are light-houses. The value of their 
influence can not be estimated. Where such work is done farming will 
flourish. The tendency of such things is to make agriculture a profit- 
able, elevating, and attractive profession. 

The experience in other States is the same as in Connecticut. A 
farmer in New Jersey, who has conducted some of these experiments 
under the direction of the station in that State, says that the simple fact 
that he has learned from them “that his soil lacks potash,” which is 
cheaply supplied by German potash salts, has already been worth $500 
to him. Another farmer in the same State told the writer that the 
information he had got from these experiments had been worth more 
than $2,000 to himina single year. And it must be borne in mind that 
the subject of “fertilizers” is only one of the many which the stations 
are working upon. 

The first decade of the life of the North Carolina station, which was 
begun in 1877, has been devoted, for the most part, to problems relating 
to the control of the trade in commercial fertilizers, to the investigation 
of natural fertilizers (marls, phosphates, etc.), and the best methods for 
their use, and to the education of the farmers about farm manures and 
the best ways of saving, composting, mixing, and using them. Among 
the valuable results due directly or indirectly to this work are an 
increase of 14 per cent in the quality of the commercial fertilizers sold 
in the State, and a decrease in the number of acres devoted to cotton; 
the establishment of fertilizer factories and cotton-seed oil mills in 
the State, and the making of thousands of home-made composts by 
farmers in every section of the State. 

The New Jersey State station was established March 18, 1880. Its 
work has been both scientific and practical. The analyzing of com- 
mercial fertilizers, fodders, and feeds offered in the markets of the 
State has been largely and regularly carried on, with important re- 
sults in securing purity of product and honesty of dealing, and in 
teaching the farmers of the State the real commercial and agricultural 
value of these fertilizers. Field experiments have been made with a 





large variety of barn-yard and commercial fertilizers on different crops 
in most of the counties of the State. 

The diseases of plants, vines, and trees have been studied and reme- 
dies sought, and the station has tried to introduce new crops in sections 
of the State hitherto comparatively barren. The sorghum experiments 
for this purpose have attracted attention throughout the whole country. 
It is safe to say that in the scientific and practical value of its work 
this station is equaled by extremely few of the European stations. 

The station had been steadily growing in the favor of the farmers and 
general public of the State, and is now regarded as an educating agency 
of the first importance. Farmers depend upon its work, manufacturers 
of fertilizers are made careful, dealers in seeds and implements seek its 
approval. The progress of agriculture in New Jersey is marked by 
larger staple crops, higher enrichment of the soil, extended cultivation 
of market garden products, peaches, and small fruit, and a great in- 
crease in dairying. Even from year to year the progress is plainly 
marked. That the station contributes much to this progress there is no 
room for doubt. 

Louisiana has three stations, the first of which was established in 
October, 1885, by an association of sugar planters, and the last in 
April, 1888. These stations have already accomplished much useful 
work, including investigations of the manurial requirements of various 
staple crops of the State; analyses and classification of the soils of the 
State; analyses of all the commercial fertilizers sold in the State; ex- 
periments with forty-two varieties of cotton to determine the relative 
yield of lint, length of staple, and strength of fiber; and the introdue- 
tion, with the aid of the United States Commissioner of Agriculture, of 
more than seventy varieties of sugar-cane, forty-eight of which are now 
cultivated in the State. Each station is the headquarters for a large 
agricultural association, which holds monthly meetings on the station 
grounds. At the North Louisiana station, at Calhoun, the farmers have 
raised by subscription the means to build a hall for these meetings, 
which are frequently attended by several hundred farmers. During 
the season for sugar-making the sugar experiment station, which has 
quite recently been moved from Kenner to Audubon Park, New Orleans, 
is visited by planters from all parts of the world. The average number 
of visitors at this station during the past season was about one hundred 
a day. 

The influence of the Wisconsin station within the State has been very 
marked. Its experiments on pig feeding are favorably known through- 
out the whole country. The following extract from a letter from Di- 
rector Henry indicates some of the other good things which the station 
has done and is doing: 

Years ago the station, then called the Experimental Farm, sent out the Mansury 
barley, which has been worth a very considerable sum to our people. Last spring, 
after a year’s patient work, our first assistant chemist announced the completion of 
a method by which an ordinary dairyman, with a reasonable amount of care, can de- 
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termine the percentage of fat in milk or cream with about as much accuracy as the 
chemist by the gravimetric metbod. This method of determining fat is being brought 
into general use by dairymen and others. Last summer our chief chemist, Dr. Bab- 
cock, announced the discovery of fibrine in milk, and stated that this new compound 
played an important part in the raising of cream. Work at the station yet to be 
announced shows that this discovery is of considerable importance to dairymen, 
and in it we have an explanation of many of the phenomena of milk and cream. 


Similarly favorable reports might be given from stations from Maine 
to California, and from Alabama to Michigan, wherever the experiment- 
ing has been carried on long enough to give a fair test of its value. 

Americans have the credit of dropping enterprises which do not pay. 
It is a significant fact, therefore, that no State which has once estab- 
lished a station has ever abandoned it. On thle other hand, the reve- 
nues which the stations derive from the States, apart from those which 
they receive from the National Government, have steadily risen from 
$2,800, with which the first station begun, to more than $125,000 in the 
present year. 

Even if some of the newer stations have as yet brought but little 
fruit and some that is not well matured, we may confidently expect 
before many years to have institutions in all the States, which will be 
of the highest service to American agriculture. 

One most favorable indication is the earnest desire of the managers 
of the stations to do the best possible work. This has been particularly 
manifest at the conventions of the Association of American Agricul- 
tural Colleges and Experiment Stations, in which matters of station 
policy have formed the principle theme of discussion. The underlying 
thought has uniformly been to learn to do what will best serve the 
interests for which the stations are established. 

The experiment-station enterprise is now equipped for its great work, 
From its small beginning, fourteen years ago, it has grown out to the 
farthest limits of our land, has enlisted the best colleges and universi- 
ties and the ablest investigators of the country, and secured both State 
and national resources for its service. It has the favor not only of 
leading minds in science and education but also of a great army of 
practical farmers, to whom it has already brought substantial benefits. 
As the first Secretary of Agriculture has justly said: 

Of all the scientific enterprises which the Government has undertaken, scarcely 
any other lies impressed its value upon the people and their representatives in the 
State an€ national jegislatures so speedily and so strongly as this. The rapid growth 
of an enterp! for elovating agriculture by the aid of science, its espousal by the 
United States G ment, its development to its present dimensions in so short a 
period, end, lly. the favor with which it is received by the public at large, are 
@ striking i'lustration of the appreciation on the part of the American people of 
the wisdom and the usefulness of calling the highest science to the aid of the arts 
and indnstries of life. 

' an auspicious time for this undertaking. ‘‘In the history of no 

ave there been such a thirst for knowledge on the part of the great 
the people, such high and just appreciation of its value, and such wide- 
sessful, and popular schemes for self-education; no other nation has so 
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large a body of farmers of high intelligence; never before has the great agricultural 
public been so willing and indeed so anxious to receive with respect and use with 
intelligence the information which science offers; never before has science had so 
much to give.” The prospects then for this, the largest scientific enterprise in behalf 
of agriculture that any government has undertaken, are full of promise. 


THE OFFICE OF EXPERIMENT STATIONS OF THE DEPARTMENT OF 
AGRICULTURE. 


The number and diversity of problems to be solved in the widely 
separated sections of our country, the need of linking the stations 
together, of helping to coordinate their efforts, of bringing to them 
the fruits of accumulated experience, of assisting them in research, 
and of collating their products and making them available to the pub- 
lic whom they serve, and the evident propriety that the Department of 
Agriculture should aid the enterprise in these respects—all these con- 
siderations evince the wisdom of Congress in providing for a central 
office, as a branch of this Department, to meet the need. 

The stations themselves, through the Association of American A gri- 
cultural Colleges and Experiment Stations, were the prime movers in 
securing the establishment of this office, and have given to it their 
cordial sympathy and support. 


PUBLICATIONS. 


The stations publish bulletins and reports of their work, which are 
supplemented by publications of this office. Each station sends its own 
publications, without expense, to residents of its State who apply for 
them, and the publications of this office, intended for general distribu- 
tion, are likewise sent on application. 

A list of the experiment stations in the United States, with locations 
and names of directors, may be found in the appendix to this Bulletin. 

Communications intended for this office should be addressed to the 
Office of Experiment Stations, Department of Agriculture, Washington, 
D.C. 
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LIST OF AGRICULTURAL EXPERIMENT STATIONS IN THE UNITED 
STATES, WITH NAMES OF DIRECTORS AND ADDRESSES. + 













WASHINGTON, D. C.—U. S. Department of Agriculture. Hon. J. M. Rusk, Secretary 
of Agriculture. Hon. Epwin WILLITS, Assistant Secretary. Office of Experiment 
Stations: W.O. Atwater, Director; A. W. Harris, Assistant Director. 

ALABAMA—Auburn: Agricultural Experiment Station of the Agricultural and 
Mechanical College of Alabama; J. 8. Newman, Director. Uniontown: * Cane- 
brake Agricultural Experiment Station; W. H. Newman, Assistant Director in 











charge. 

ARKANSAS—Fayetteville: Arkansas Agricultural Experiment Station; A. E. Menke, 
D. Se., Director. 

CaLirorNniA—Berkeley: * Agricultural Experiment Station of the University of 
California; E. W. Hilgard, Ph. D., LL.D., Director. 

CoLorapo—Fort Collins: Agricultural Experiment Station of Colorado; Charles L. 
Ingersoll, M. S., Director. 

CONNECTICUT—New Haven: The Connecticut Agricultural Experiment Station; S. 
W. Johnson, M. A., Director. Storrs: * Storrs School Agricultural Experiment 
Station; W. O. Atwater, Ph. D., Director. 

Dakota—Brookings: Dakota Agricultural Experiment Station; Lewis MecLouth, 
Ph. D., Director. 

DELAWARE—Newark: The Delaware College Agricultural Experiment Station; 
Arthur T. Neale, Ph. D., Director. 

FLoripa—Lake City: Agricultural Experiment Station of Florida; J. P. DePass, 
Director. 

GEORGIA—Athens: * Georgia Agricultural Experiment Station; W. L. Jones, M. D., 

















Director. 

ILLINOIS—Champaign: Agricultural Experiment Station of the University of Illinois; 
Selim H. Peabody, Ph. D., LL.D., Director. 

InpiANA—La Fayette: Agricultural Experiment Station of Indiana; Horace E. 
Stockbridge, Ph. D., Director. 

Iowa—Ames: Iowa Agricultural Experiment Station; R. P. Speer, Director. 

Kansas— Manhattan: Kansas Agricultural Experiment Station; E. M. Shelton, M. 
Se., Director. 

KEntTUCcKY—Levington: Kentucky Agricultural Experiment Station; M. A. Scovell, 
M. S., Director. 

Lovis1aNna—Audubon Park, New Orleans: Sugar Experiment Station, No. 1; William 
C. Stubbs, Ph. D., Director. Baton Rouge: State Experiment Station, No. 2; 
William C. Stubbs, Ph. D., Director. Calhoun: North Louisiana Experiment 
Station, No. 3; William C. Stubbs, Ph. D., Director. 

MAINE—Orono: Maine State College Agricultural Experiment Station; W. H. Jordan, 

M. S., Director. 


+ In the cases indicated by asterisks in the list it is the desire of the stations that mail be addressed, 
not to the directors, but to the stations. 
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MARYLAND—4gricultural College: Maryland Agricultural Experiment Station; 
Henry E. Alvord, C. E., Director. 

MASSACHUSETIS—Amherst: Massachusetts State Agricultural Experiment Station; 
Chas. A. Goessmann, Ph. D., Director. Amherst*: Hatch Experiment Station 
of the Massachusetts Agricultural College; Henry H. Goodell, M. A., Director. 

MicniGAN—Agricultural College: Experiment Station of Michigan Agricultural 
College; Robert C. Kedzie, M. D., Acting Director. 

MINNESOTA—St. Anthony Park: Agricultural Experiment Station of the University 
of Minnesota; N. W. McLain, LL.B., Director. 

Mississippi—Agricultural College: Mississippi Agricultural Experiment Station; 
S. M. Tracy, M. S., Director. 

Missouri—Columbia: Missouri Agricultural College Experiment Station; J. W. 
Sanborn, B. S., Director. 

Nesraska—Lincoln: Agricultural Experiment Station of Nebraska; Chas. E. 
Bessey, Ph. D., Director. 

NEVADA—feno: Nevada State Agricultural Station; Le Roy D. Brown, Ph. D., 
Director. 

New HAMPSHIRE—Hanover: New Hampshire Agricultural Experiment Station; 
G. H. Whitcher, B.S., Director. 

New JeERSEY—New Brunswick: New Jersey State Agricultural Experiment Station; 
Geo. H. Cook, LL.D., Director. New Brunswick: New Jersey Agricultural Col- 
lege Experiment Station; Geo. H. Cook, LL.D., Director. 

New York—Geneva: New York Agricultural Experiment Station; Peter Collier, 
Ph. D., Director. Ithaca: Cornell University Agricultural Experiment Station; 
Isaac Phillips Roberts, M. Agr., Director. 

NortTH CAROLINA—/aleigh: North Carolina Agricultural Experiment Station; 
H. B. Battle, Ph. D., Director. 

Oun10—Columbus : Ohio Agricultural Experiment Station; Chas. E. Thorne, Director. 

OREGON—Corvallis: Oregon Experiment Station; E. Grimm, B. Se., Director. 

PENNSYLVANIA—State College: The Pennsylvania State College Agricultural 
Experiment Station; H. P. Armsby, Ph. D., Director. ; 

RuovE Istanp—Kingston: Rhode Island State Agricultural Experiment Station; 
Chas. O. Flagg, B. §., Director pro tempore. 

SourH CaRoLINA—Columbia: South Carolina Agricultural Experiment Station; 
J. M. McBryde, Ph. D., LL.D., Director. 

TENNESSEE—Anoxville: Tennessee Agricultural Experiment Station; Chas. W. 
Dabney, jr., Ph. D., Director. 

Texas—Colleye Station: Texas Agricultural Experiment Station; F. A. Gulley, 
M. Sce., Director. 

VERMONT—Burlington: Vermont State Agricultural Experiment Station; W. W. 
Cooke, M. A., Director. 

Vircinia—Blacksburg : Virginia Agricultural Experiment Station; William Ballard 
Preston, Director. 

WEst VirGINIA—Morgantown: West Virginia Experiment Station; John A. Myers, 
M. A., Director. 

WIisconsin— Madison: Agricultural Experiment Station of the University of Wis- 
consin; W. A. Henry, B. Agr., Director. 
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